Objective: To compare the efficacy of the Validity Indicator Profile (VIP) and Word Memory Test (WMT) in a criminal forensic population. Method: Potential participants included 225 male evaluees from a maximum-security Federal prison referred for neuropsychological evaluation for either forensic purposes or for suspected neurocognitive dysfunction as part of a medical evaluation. Examinees were included in the analysis if administered the VIP (Verbal, Nonverbal, or both tests) and WMT along with at least two other freestanding PVTs; 74 satisfied these criteria. Participants were then categorized as having probable Malingered Neurocognitive Dysfunction (+MND) if they failed at least two freestanding validity indicators, negative for MND (−MND) if they passed all indicators, and Possible MND (pMND) if they failed one indicator. Results: Groups were very demographically similar. There were significant differences in WMT scores and distribution of VIP profiles across groups. Whether using traditional or investigative cut scores, and whether using the WMT with or without consideration of a GMIP profile, the WMT demonstrated superior sensitivity and specificity on nearly every comparison. Conclusions: The VIP, when interpreted in the traditional fashion, and the WMT with GMIP, both had more than adequate psychometric properties when used with criminal forensic evaluees, strengthening the body of literature supporting their use for these types of evaluations. Counting a positive on either of the VIP subtests as an indication of +MND improves the psychometric properties of the VIP slightly, although the WMT had the better overall classification accuracy.
Introduction
Neuropsychologists are increasingly called upon as experts on the topic of cognitive consequences of a wide variety of medical, psychiatric, and/or developmental conditions in legal arenas (Farkas, Rosenfeld, Robbins, & van Gorp, 2006; Heilbronner, 2004) . In a forensic context, there is a clear external incentive to enhance the appearance of cognitive impairment, potentially leading to what is known as Malingered Neurocognitive Dysfunction (MND; Ardolf, Denney, & Houston, 2007; Iverson & Binder, 2000; Iverson, 2006; Mittenberg, Patton, Canyock, & Condit, 2002; Rogers, 2008; Slick, Sherman, & Iverson, 1999) . Given this incentive, assessment of effort and response bias is critical to ensure valid test results (Bianchini, Mathias, & Greve, 2001; Iverson, 2006) . The issue of ensuring sufficient effort and evaluation for response bias is so well-recognized that professional societies and governing bodies are citing the assessment of effort and potential malingering as a standard of care (Bush, Ruff, Tröster, Barth, & Koffler, 2005; Heilbronner et al., 2009 ). Speaking to this increased demand on neuropsychologists to ensure the validity of testing, this topic has taken up a proportionally larger fraction of the published research over the years. Articles concerning validity assessment, malingering, and effort now make up over 25% of published literature in major journals in recent times (Martin, Schroeder, & Odland, 2015) .
The standard used to define the concept of "malingering" continues to evolve although freestanding performance validity tests (PVTs) that rely on forced-choice methodology and normative-based reference scores remain the definitive "gold standard" (Slick et al., 1999) . Though it remains important to incorporate neuropsychological test data, pattern analysis, observed behaviors, and self-report data (Slick et al., 1999) , it has been argued more recently that in the absence of a below-chance forced-choice validity measure, evaluees who produce below-criterion scores on two freestanding measures are essentially equally likely to have a very high probability of malingering (Larrabee, Greiffenstein, Greve, & Bianchini, 2007) . This newfound confidence is due in part because of the evolution of the knowledge of PVTs and their performance and classification characteristics over the years, as studies involving a number of PVTs have proliferated widely. This practice is also viewed as "optimal" for classification of research participants in invalidity/malingering research studies by a substantial portion of neuropsychologists (Martin et al., 2015) .
The Word Memory Test (WMT; Green, 2005 ) is one of the most studied, well validated, and widely used measures of symptom validity and response bias (Greve, Ord, Curtis, Bianchini, & Brennan, 2008; Martin et al., 2015) . Whereas the WMT is now frequently used by neuropsychologists to determine response style across a variety of evaluation contexts, the Validity Indicator Profile (VIP) may be a less familiar instrument to many; although rated by neuropsychologists as an accurate measure, only 46% were familiar with it as of 2007 (Sharland & Gfeller, 2007) . In a more recent survey, it did not make the list of frequently used freestanding performance validity tests (frequently used defined as endorsed by >1% of respondents; Martin et al., 2015) .
Briefly, the VIP is a forced-choice measure of response style and level of effort, but concerns itself more with verbal and visual cognitive abilities than memory. It was originally published in 1997, but underwent a substantial revision in terms of interpretive output in 2003 (Frederick, 2003) . The aforementioned variables (response style and effort) are both crosstabulated for the Verbal and Nonverbal subtests, which can be administered and interpreted independently. Individuals whose response style is valid and who perform with intent to do well per the test's sophisticated profile analysis are deemed Compliant. Those who generally intend to perform well but give less than optimal effort are designated as Inconsistent. Individuals who appear to not have an intent to do well and simply put forth little to no effort are deemed Irrelevant, with profiles near chance levels. Only when individuals suppress the performance curve beyond chance levels are they deemed to have a Suppressed profile, which represents intent to do poorly and to have applied significant effort in their attempt to do so. The test publisher's computerized report classifies results as either Valid-Compliant or Invalid, and the Invalid results are then classified as Inconsistent, Irrelevant, or Suppressed.
Forensic neuropsychology has been practiced primarily within the civil arena, but is increasingly requested in criminal cases. In a recent survey, 18% of neuropsychologists reported performing at least some criminal forensic work, compared to 73% working in the area of civil litigation (Martin et al., 2015) . Validation of these instruments in a criminal forensic population is important for a multitude of reasons. First, studies have suggested elevated base rates of MND in criminal forensic settings as compared to civil settings (Ardolf et al., 2007; Heaton, Smith, Lehman, & Vogt, 1978) . Second, some authors have noted elevated rates of suppression (i.e., below-chance performance) on forced-choice measures among criminal evaluees (Frederick & Denney, 1998) . Assuming the VIP and WMT perform adequately in a criminal setting carries potentially costly outcomes, such as undue loss of liberty or justice for the guilty. The WMT and VIP both have published research regarding their use with criminal forensic evaluees, although study designs were quite different (Fazio, Sanders, & Denney, 2015; Frederick & Bowden, 2009 ). The latter study also compared the performance of the VIP and WMT; however, it should be noted that this study did not incorporate the Genuine Memory Impaired Profile (GMIP; Green, 2005) analysis for the WMT, used a mixed-group design, and had substantial methodological limitations, including a reliance on "a clinical rating before testing of the probability they [participants] would feign cognitive impairment" for some analyses (Frederick & Bowden, 2009) . There are no studies, to date, comparing VIP and WMT performance using a "known-group" design, where the utility of PVTs is best assessed (Greiffenstein, Baker, & Gola, 1994; Rogers, 2008) . Such a design uses a criterion classification system, typically other tests or a pre-determined diagnostic algorithm (e.g., Slick et al., 1999) , to classify examinees. In actuality, the true classification of each case individually is not truly known; therefore, the term "criterion-group design" is preferred over "known-group design," in our view.
These noted differences between MND in criminal and civil forensic settings and the potential detriment of assuming equivalent performance across settings supports the rationale for further evaluating and comparing the performance characteristics of the VIP and WMT in a criminal forensic setting. Additionally, evaluating and comparing the VIP and WMT utilizing criterion-group design increases the probability of legal admissibility of these instruments into testimony according to the Daubert standard (Daubert v. Merrell Dow, 1993) .
It is hypothesized generally that due to the two tests measuring ostensibly different domains, the psychometric properties may vary depending on the purported impairment of the evaluee. In other words, if the evaluee is claiming memory loss secondary to a brain injury, the WMT may have better sensitivity and specificity due to it appearing to be a difficult test of memory. Alternately, if an individual is claiming a specific learning disorder for school accommodations, or trying to feign overall low intellectual level to be determined not competent to stand trial or ineligible for the death penalty, the VIP may be as sensitive or more sensitive than the WMT. It has been suggested that evaluees demonstrate different styles or strategies of feigning depending on their intent or instruction (Lynch, 2004) . In a criminal sample, there is very likely a mix of these intentions, or, as some research has indicated, feigning across multiple or all domains to a much larger degree (i.e., "pan-feigning") than what is typically encountered in clinical or other forensic settings (Ardolf et al., 2007; Denney, 2007) . As such, both instruments are hypothesized to have at least adequate sensitivity and specificity in this population.
The purpose of this study was to assess and compare the diagnostic accuracies of the VIP and WMT in a criminal forensic setting. This was done utilizing both manual-recommended interpretive standards (Frederick, 2003; Green, 2005) as well as a number of other approaches. Following a priori classification, clinical accuracy was assessed for each measure. Due to the categorical nature of the VIP data, chi-square or similar analyses often had to be used. Receiver operating characteristic analyses were conducted with WMT data and a new index score proposed for the VIP. Sensitivity, specificity and other relevant clinical statistics were calculated for the VIP and WMT individually and conjointly.
Methods

Examinees
The database comprised 225 male participants who were evaluated while at a maximum security forensic hospital in the Midwest from 1991 through 2011. All examinees underwent neuropsychological evaluation either for forensic purposes or on referral for suspected neurocognitive dysfunction as part of a medical evaluation. Most defendants were court-ordered for mental health examination pertaining to their legal competency to proceed where neurocognitive status was at issue. The minority were evaluated as part of treatment for restoration to competency. The remainder of the database included sentenced inmates sent for neuropsychological evaluation by medical referral.
An examinee was included in the analysis if he was administered the VIP (Verbal, Nonverbal, or both tests) and WMT along with at least two other freestanding PVTs. Of the original 225 examinees, 74 satisfied criteria and were evaluated from 2000 through 2011 (necessarily, around the time the WMT was introduced). All cases were inpatient presentence forensic defendants who were court-ordered to receive an assessment pertaining to criminal competency. All cases that met the above criteria presented as having a history of suspected neuropathology or self-reported memory disturbance that was determined by the primary forensic examiner to be significant enough to warrant neuropsychological examination. The resulting sample was 45.9% Caucasian, 31.1% African-American, 13.5% Hispanic, 4.1% Native American, 4.1% Asian, and 1.4% biracial. Average age was 38.2 years (SD = 12.0), average education was 10.6 years (SD = 2.4), and average FSIQ was 76.5 (SD = 15.4). The low mean FSIQ in this overall sample is likely an underestimate related to performance characteristics of individuals in the study and is further addressed below.
Procedures
Criterion-group classification. Probable malingered neurocognitive dysfunction (+MND) was defined as meeting criteria for poor effort on at least two freestanding tests of performance validity, not including the VIP or WMT. Two positive indicators has been suggested as sufficient indication of probable MND (Larrabee et al., 2007) . Individuals were classified as likely negative for malingered neurocognitive dysfunction (−MND) if they did not meet criteria for poor effort on any freestanding test of performance validity, again excluding the VIP and WMT. This also resulted in an intermediate group who failed only one freestanding PVT. This group was deemed "possible MND" (pMND) and was retained in some analyses for comparison purposes. Interestingly, there were two individuals originally in the pMND group who failed by producing a below-chance performance on a classification test; these two cases were reclassified as +MND.
Criterion-group results. A total of 36 (48.6%) examinees satisfied the criteria for classification into the +MND group and 24 (32.4%) were grouped as -MND. The remaining individuals had failed one freestanding PVT (18.9%). The +MND group was 38.9% Caucasian, 36.1% African American, 19.4% Hispanic, 2.8% Native American, and 2.8% Asian. Examinees in the +MND group ranged in age from 21 to 67 with a mean age of 38.8 (SD = 12.1). Education was recorded as the number of years completed and averaged 10.4 years (SD = 2.5). Mean IQ for the group was 70.3 (SD = 15.1). Purported diagnoses at the time of evaluation included mild traumatic brain injury (n = 13), moderate traumatic brain injury (n = 8), unspecified traumatic brain injury (n = 2), substance abuse (n = 2), learning disability (n = 3), gunshot wound to the head (n = 2), and a variety of other diagnoses.
The −MND group was 58.3% Caucasian, 25.0% African American, 8.3% Hispanic, 4.2% Native American, and 4.2% Asian. Examinees in the -MND group ranged in age from 22 to 73 with a mean of 37.3 (SD = 12.7). They averaged 10.7 (SD = 2.4) years of completed education. Mean IQ was 86.0 (SD = 12.2). The −MND group included presenting diagnoses of mild traumatic brain injury (n = 6), unspecified traumatic brain injury (n = 2), psychiatric diagnoses (n = 2), substance abuse (n = 1), gunshot wound to the head (n = 3), HIV (n = 1), stroke (n = 4), and various other diagnoses.
Finally, the pMND group was 42.9% Caucasian, 28.6% African American, and 7.1% each Asian, Hispanic, Native American, and biracial. Age ranged from 20 to 55, with a mean of 38.1 (SD = 11.1). They averaged 10.9 years of completed education (SD = 2.0). Mean IQ was 76.1 (SD = 13.1). Referral diagnoses included mild TBI (n = 3), moderate TBI (n = 4), memory problems (n = 2), gunshot wound to the head (n = 1), and several other diagnoses. A summary of this demographic information can be seen in Table 1 .
A priori groups were created based on aforementioned criteria in order to compare VIP and WMT performance. Although the VIP computer printout classifies Inconsistent profiles as Invalid, in clinical practice Inconsistent profiles were not considered indicative of intent to perform poorly because referral cases often had serious neuropathology. As a result, only profiles deemed Suppressed or Irrelevant on the VIP were coded as invalid clinically, whereas profiles which were Compliant or Inconsistent were coded as valid. We subsequently reviewed the predictive characteristics of the classification system espoused by the test publisher as well. WMT scores of less than 83% on Immediate Recognition (IR), Delayed Recognition (DR) or Consistency (CNS) trials were considered indicative of negative response bias, pending further analysis. These cases were then analyzed for the presence of genuine memory impairment using the Genuine Memory Impairment Profile (GMIP; Green, 2005) . This was done in accordance with the methodology described in Fazio and colleagues (2015) ; participants with WMT results consistent with a GMIP were not considered positive for MND.
Materials
Freestanding validity tests used to classify examinees were the Computerized Assessment of Response Bias (CARB; Allen, Conder, Green, & Cox, 1997) , Test of Memory Malingering (Tombaugh, 1996) , Rey Fifteen Item Test (Boone, Salazar, Lu, Warner-Chacon, & Razani, 2002; Rey, 1958) , Victoria Symptom Validity Test (VSVT; Slick, Hopp, Strauss, & Thompson, 1997) , and the Medical Symptom Validity Test (MSVT; Green, 2004) . The MSVT GMIP profile was utilized in classification to maximize classification accuracy. For the MSVT, GMIP was defined as failure on IR, DR, or CNS, with at least a 20% advantage of the easy tests over the hard tests, and IR, DR, and PA all being greater than FR. Not all tests were available for all participants; see Table 2 for a depiction of the percentage of participants administered each instrument by group.
Statistical Analysis
Distribution of age, education, IQ, and scores on the subtests of the WMT for the groups were non-normal. Due to the non-normal distributions, Kruskal-Wallis tests were employed to assess significant differences between groups when there was no hypothesized trend among the three groups, and Jonckheere's trend test (Jonckheere, 1954) was used when there was a theoretical basis for an expected direction of difference. Mann-Whitney U tests were used to compare two groups and for post-hoc analyses. Chi-squared tests had to be used in some instances due to the categorical nature of the VIP data, with Note: M = mean; SD = standard deviation; MND = malingered neurocognitive dysfunction; PVTs = performance validity tests. −MND, n = 24; pMND, n = 14; +MND, n = 36.
linear-by-linear association (Mantel & Haenszel, 1959) evaluated when there was a hypothesized order to the nature of the data. WMT indices and a newly proposed VIP index were subjected to ROC analysis. Sensitivity and specificity for all VIP and WMT indices were reported. For assessing clinical accuracy at the individual level, positive and negative predictive powers were calculated at a variety of base rates. Lastly, joint classification accuracies were conducted to assess detection of response bias when the VIP and WMT are used conjointly.
Results
Statistical comparisons revealed no difference in education between groups (χ 2 = 4.77, p = .788). The three groups also did not differ significantly on age (χ 2 = .580, p = .748). Similarly, there was no significant difference regarding the distribution of race/ethnicity between the groups (χ 2 = 8.90, p = .542). IQ significantly differed between the groups (Standardized S = −4.01, p < .001). Given the relationship of individual psychometric measures to effort, negative response bias, and malingering, differences in IQ were expected (Demakis et al., 2000; Green, Rohling, Lees-Haley, & Allen, 2001 ) due to research demonstrating IQ tests' susceptibility to intentional suppression of performance (Johnstone & Cooke, 2003) . Post-hoc analysis demonstrated this difference was between the −MND and both the pMND and +MND groups, with the difference between the pMND and +MND group not reaching significance (U = 85.5, p = .011; U = 184.0, p < .001; and U = 188.5, p = .17, respectively).
Groups were also assessed to determine if a difference in the number of tests administered existed between the groups, i.e., to see if the +MND group could be positive due to having been administered more tests. The −MND group was administered an average of 2.9 freestanding PVTs, while the +MND group was administered 3.3 with the pMND group slightly higher at 3.4 (see Table 1 ). Although the median and mode for all groups was 3, there was technically a statistically significant difference between the groups (Standardized S = 2.07, p = .039). Follow-up analysis demonstrated that, as with the differences in IQ, this was between the −MND and both the pMND and +MND groups, with the difference between the pMND and +MND group not being significant (U = 101.0, p = .018; U = 298.5, p = .021; and U = 230.5, p = .604, respectively).
Between-groups differences for WMT indices of response bias were conducted; the distribution of the various VIP profiles in the groups was also assessed. There were statistically significant differences between all three groups on the three primary indicators of WMT validity (IR, DR, and CNS; Standardized S = −5.91, −6.60, and −5.89, respectively; all p < .001). The differences in these analyses were all significant when comparing both the −MND and pMND group to the +MND group, for all indices (IR, both p < .001; DR, both p < .001; CNS, both p < .001.) The differences between the −MND and pMND group were consistently not significant (p's ranging from .14 to .27.)
Similarly, there was a difference in the distribution of types of VIP profiles between the groups, with those who were −MND having a higher percentage of valid profiles and those who were +MND more likely to have Irrelevant or Suppressed profiles. This was true across both the Verbal and Nonverbal VIP (Mantel-Haenszel χ 2 = 12.88, p < .001, and χ 2 = 6.93, p = .008, respectively). Interestingly, there was qualitatively a large difference between the prevalence of Suppressed profiles on the Verbal and Nonverbal VIP. Repeated chi-square analyses of VIP distributions demonstrated that all differences were between the -MND and +MND groups (χ 2 = 15.02, p = .002, Verbal; and χ 2 = 9.21, p = .027, Nonverbal); there were no significant differences in distribution when comparing the pMND group and either the -MND or +MND group (all p > .13). WMT values and VIP distributions among groups can be seen in Table 3 .
Effect sizes are also included in Table 3 ; these were calculated between the -MND and +MND groups for the WMT. Cohen's D was utilized for these analyses. Effect sizes were calculated for all three groups regarding overall classification accuracy using Cramer's V. All differences between the various WMT tests demonstrated a large effect size using standard interpretative rules; effect sizes for the VIP were consistently in the moderate range (Cohen, 1988; Rea & Parker, 1992) .
Although the VIP Verbal and Nonverbal subtests both had adequate specificity, specificity and sensitivity remained lower than the WMT with GMIP when they were interpreted in this fashion. The Verbal and Nonverbal VIP were then analyzed in conjunction with an Irrelevant or Suppressed profile on either test being coded as an overall positive on the VIP. This improved the sensitivity of the test, but logically did not reduce the false positive rate. See Table 3 for these results.
In an effort to improve the sensitivity and specificity of the VIP, the ordinal values assigned to the various profiles (1 = Compliant, 2 = Inconsistent, 3 = Irrelevant, 4 = Suppressed) for both Verbal and Nonverbal VIP subtests were added to create a summary score. ROC analysis was then performed in order to compare the classification accuracy of this index (ranging from 2 to 8) to the various indices from the WMT. For this analysis, only those who were +MND and −MND were retained due to the necessity of having a binary classification of positive/negative cases for ROC analysis; similarly, only those who were administered both subtests of the VIP were retained. This resulted in good overall classification accuracy of the VIP, although the Area Under the Curve (AUC) was still lower than values for the WMT indices (.792 vs. ≥ .914). When comparing the AUCs for each index, there was no significant difference in performance between the VIP summary score and the WMT IR subtest (p = .17; Hanley & McNeil, 1982) . The difference was significant when considering the VIP summary score against the WMT DR subtest (p = .007) and CNS (p = .04). AUCs from each index can be seen in Table 4 . An appropriate cut score for this new index would be a positive classification at ≥5 when comparing only the +MND group to the −MND group, as this would result in a specificity of .913. As can be seen in Table 5 , however, other indices had better sensitivity and specificity than this new index, so it was abandoned in remaining analyses.
Variables were then coded so that any profile not deemed "Compliant" on the VIP was considered positive (as previously mentioned, the VIP scoring program classifies Suppressed, Irrelevant, and Inconsistent as Invalid), as was any positive validity scale on the WMT, without consideration of the GMIP profile. Coded in this fashion, there was 73% agreement between Note: M = mean; SD = standard deviation; MND = malingered neurocognitive dysfunction. WMT = Word Memory Test; IR = Immediate Recall %; DR = Delayed Recall %; CNS = Consistency %; VIP = Validity Indicator Profile. All WMT p < .001; VIP p < .012. a n = 74. b n = 66. the two tests. In the −MND group, the VIP classified only 41.7% of evaluees as valid, whereas the WMT categorized 66.7% as such. These classifications were more comparable in the pMND group, where 35.7% were categorized as valid in both groups. In the +MND group, the VIP detected 88.9% of individuals feigning cognitive dysfunction, and the WMT was at 100% detection.
Sensitivity, specificity, likelihood ratios, and pre-/post-test odds are statistics of greater relevance to clinicians, as may be overall classification accuracy; these are presented in Table 5 for both tests. Conjoint classification accuracies can also be seen in the same table. As evidenced in Table 5 , the WMT had greater sensitivity than the VIP using traditional interpretive methods even with GMIP considered, and the WMT also had better specificity. When GMIP was not considered and all VIP profiles which were not labeled "Compliant" were coded as indicative of +MND, the WMT again had better sensitivity and specificity than the VIP. When using agreement between the VIP and WMT, sensitivity was reduced to 38.9% but specificity was 100%. When either the VIP or WMT was considered positive, sensitivity was very good at 83.3%, and specificity was approaching adequate at 87.5%.
Sensitivity and specificity of the VIP Verbal and Nonverbal Tests (Irrelevant and Suppressed coded as failing) as well as overall pass/failure on the VIP was compared to pass/failure on the WMT with GMIP using McNemar's test as outlined in Kim and Lee (2017) . Consistent with their argument that McNemar's test is not useful for mixed groups, there was no significant difference nor any remote trend towards such between the WMT and VIP in the pMND group. The same held for the −MND group. In the +MND group, however, there were significant differences. These differences manifested for the +MND group when the VIP Verbal and Nonverbal Tests were considered separately (p = .004 and p = .008, respectively). There was not a significant difference for overall pass/fail on the VIP versus WMT (p = .077), although there was a trend towards such. Table 6 presents the positive and negative predictive powers for the tests at clinically relevant base rates. At the rates of +MND occurring in criminal forensic neuropsychology (Ardolf et al., 2007;  i.e., >50%), WMT held the advantage regarding positive predictive power at approximately 95%. The WMT also appeared to have the advantage regarding negative predictive power at 77.5%. When both tests were positive, positive predictive power was 100%.
Discussion
This study assessed and compared the performance of the VIP and WMT in detecting response bias in a criminal forensic setting. To the authors' knowledge, this is the only study presenting head-to-head comparisons of the modern iterations of these two measures using a robust criterion-group design. Research concerning the performance accuracy of PVTs in criminal Note: AUC = area under the curve; SE = standard error; WMT = Word Memory Test; IR = Immediate Recall; DR = Delayed Recall; CNS = Consistency; VIP = Validity Indicator Profile. Note: WMT = Word Memory Test; VIP = Validity Indicator Profile; GMIP = Genuine Memory Impaired Profile; VIP Summary = ≥5; Sens = sensitivity; Spec = specificity; FP = false positives; FN = false negatives; MR = misclassification rate; -LR = negative likelihood ratio; +LR = positive likelihood ratio. Pre-test odds (calculated +/− MND groups only) were 1.5 due to prevalence of .6.
forensic settings bridges a gap in the current literature regarding test battery validity, effort, response bias, and malingering for clinicians working in such settings. Furthermore, criterion-group methodology fulfills admissibility requirements set forth by Daubert and thus supports the appropriateness of these measures for use in criminal forensic cases (Bianchini et al., 2001) . Given the high utilization of these measures and the weighty questions for which these evidentiary instruments are employed (Lees-Haley, Smith, Williams, & Dunn, 1996) , calibration investigations and performance analyses are important.
Results supported the utility of both the VIP and WMT for identifying negative response bias in a criminal forensic setting. The two tests showed somewhat dissimilar classification statistics, however, leaving room for clinical discernment regarding how to use the two tests. Clinically, the VIP is often interpreted such that profiles which are Irrelevant or Suppressed on either the Verbal or Nonverbal subtest are considered as invalid, as are profiles on the WMT which involve failure on IR, DR, or CNS, with GMIP taken into consideration. When considered in this manner, differences between the VIP and WMT were significant in that the WMT had greater sensitivity, although the VIP had similar specificity. When clinical base rates of +MND are considered, the WMT with GMIP considered is most accurate for ruling in intentionally produced poor effort and malingering, also known as positive predictive power. Accordingly, when a poor score is observed on the WMT and a GMIP profile is not produced, clinicians in the criminal forensic arena can have a strong degree of confidence in suspecting negative response bias. On the contrary, passing scores on the WMT, particularly in the context of a GMIP profile without verified medical records or unbiased collateral information, do not necessarily indicate the absence of response bias, particularly when there is strong external incentive. This propensity is amplified in high base rate settings (Ardolf et al., 2007) , and explains the relatively low negative predictive power seen with both instruments in this study.
Unacceptably high false positive rates are more characteristic of the WMT when GMIP is not considered, as found in previous studies (Greve et al., 2008) . When incorporating the GMIP analysis for failed WMT cases, the false positive rate of the WMT fell below that of the VIP (Table 5) . It is imperative to incorporate GMIP when WMT performances fall below cutoffs for IR, DR, or CNS when the possibility of substantial neuropathology exists as this substantially enhances the specificity of the test, resulting in fewer false diagnoses of +MND in cases of actual cognitive impairment. Alternately, it is important to assess a failure on the WMT for any particular case with the demonstrated instrumental activities of daily living for that individual. Simply put, a failed WMT when the subject does not demonstrate a reasonable basis for significant functional deficits is much more likely a true positive than a false positive, even when considering GMIP.
Despite attempts to analyze the VIP in various ways, the predictive statistics of the VIP were not as good as those of the WMT. Across different analyses, the VIP had consistently lower sensitivity and specificity than the WMT. This does not mean this instrument is not useful, but rather, that in a situation which is very time limited, it may be a less desirable instrument than one with superior sensitivity and specificity. Noteworthy, however, is the fact that VIP is a self-administered pencil/paper instrument, which can save time for the examiner. It is also important to note that when used in conjunction, with the WMT and at least one subtest of the VIP being positive, there was 100% specificity, and indeed, this may be a very useful piece of knowledge for forensic clinicians.
Review of Potential False Positive Cases
Using the GMIP analysis with the WMT resulted in one false positive finding. This individual was a 73-year-old Caucasian man with an eighth grade education who had sustained a significant cerebrovascular accident. He achieved WMT scores of IR = 80, DR = 95, CNS = 75, MC = 80, PA = 70, and FR = 22.5. These scores resulted in an Easy-Hard The second presumed false positive on the VIP was a 50-year old Caucasian man with 11 years of education who was referred for possible Intellectual Disability. He obtained a Full Scale IQ of 71. He produced a valid Verbal subtest on the VIP and a Suppressed result on the Nonverbal portion; however, this was due to a suppression sector in the upper portion (more difficult) items of the VIP. This is a region of more difficult test items which were presumably out of the cognitive reach of an examinee with low IQ. Suppressions occur in this upper region approximately 5% of the time by chance alone. The fact that VIP includes quite difficult items in its mix of items makes the VIP qualitatively different than other forced-choice tests like TOMM, VSVT, and Portland Digit Recognition Test (Binder, 1990 (Binder, , 1993 , which include only simple cognitive tasks. This fact would have been considered by a skilled examiner during a clinical examination such that the VIP result would probably been considered a statistical anomaly. This man also produced a GMIP on the WMT. The overall clinical picture for this individual was genuine neurocognitive compromise due to Intellectual Disability.
Limitations and Future Studies
While vigorous criteria were used in creating criterion groups in this study, several limitations are worth noting. The heterogeneity of the group, although comparable to many clinical settings, does not facilitate understanding the performance of these measures with populations having a uniform clinical pathology. Similarly, the sample was administered various PVTs, with each PVT having unique sensitivity and specificity; as such, any given examinee may be classified by a combination of tests with different paired sensitivity and specificity values than those for any other examinee. Relatedly, one of the tests used to classify participants was the MSVT, which is conceptually related to the WMT; this similarity between the tests may have created some degree of criterion contamination.
Discussion of the demographic characteristics of the groups is also warranted. The +MND group demonstrated significantly lower IQ than the −MND group; although this is assumed to be caused by performance suppression, a higher prevalence of actual borderline intellectual ability in this group cannot be rejected as individual case histories were not reviewed for a priori classification of individuals for this study. This was likely not the case in a sizeable subgroup of these examinees, however, as a brief analysis demonstrated that 15 of the 36 individuals in this group produced a below random performance on one or more of the criterion tests; if the WMT and VIP are also included, this increases to 19/36. Also, the VIP Verbal subtest was administered to a number (n = 9) of Hispanic individuals. While clinical judgment was used regarding whether the test would be appropriate for the evaluee at the time of evaluation, again since individual case histories were not examined for this study, English language proficiency of these individuals is not assured. For descriptive purposes, two of these individuals produced Compliant profiles on the test, while three individuals each produced Inconsistent and Irrelevant profiles, and one produced a Suppressed profile.
Common to all criterion-group studies of response bias and malingering, another limitation is the lack of a perfect measure of response bias by which to judge VIP and WMT performance (Mossman, Wygant, & Gervais, 2012) . Utilization of other well-known PVTs for establishing criterion-groups, while the only apparent alternative, is prone to creating unknown error. The two aforementioned limitations, however, will serve only to create more reserved cut scores (Greve et al., 2008) . Ultimately, conservative cut scores serve to protect the examinee, clinician, and field from the detriment of false positive errors. This does not negate the inherent drawback of criterion-group methodology, however, which is that the conclusions are based on individuals who were detected, leading to latent insensitivity to cases with more subtle performance patterns (Lezak, Howieson, & Loring, 2004) .
In summation, direct comparisons of VIP and WMT performance were conducted employing participants referred for neuropsychological examination within a criminal forensic hospital. Generally, when considered as a whole, the WMT had superior predictive properties to the VIP in this population. This research also provides further support of the previously stated importance of forensic practitioners using the full profile analysis for the WMT (Fazio et al., 2015) .
